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order of 1 or 2 mm. The entire apparatus is placed in a 
special enclosure which screens it from X-rays. In the region 
in which the radiation strikes the specimen, there is only the 
magnet, the resonator and the high-frequency field modulator. 
The constant magnetic field and the modulation fields are 
adjusted by remote control. The power is introduced into the 
resonator through rectangular waveguides having a total length 
of about 25 m- These had practically no effect on the 
sensitivity and stability of the spectrometer. The electron- 
beam current was monitored by an ionisation chamber (5 ain 
Fig. 1) which was placed above the specimen 8. Additional 
magnets were provided for controlling the beam. The jonisation 
chamber was in the form of two foils, each 5 p thick, and 
separated by a saP of 5 mm. Ions produced in the gap between 
the foils are extracted by an elettric field derived from a 
storage battery of 160 V. The dose delivered to the specimen 


was determined from the formula: 


D = Ait 
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where I is the electron current in pA at the beam shutter ‘( 


4 (Fig. 1), : 
t is the time of irradiation and 


A is a constant for the given substancee 


The latter constant is given by: 


dE J 
Az—~1-7 
az I 


where aB/dE is.the rate of loss of energy in the 
irradiated specimen in eV/gfcm , 

is the number of electrons in 1 pA of beam 

current, 

3/1 is the ratio of current densities at the beam 

shutter and at the specimen. 
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The constant A_ was determined in special experiments in 
which the specimen was replaced by special probes having the 
same dimensions as the specimen. In the measurements reported 
in the present paper the dose rate was varied between 


3 x 10 and 3 x 10° radfsec. The temperature of the specimen 

was varied by blowing a stream of nitrogen from a dewar filled 

with liquid nitrogen. In this way, any temperature between ; 
-150 and +150 C can be obtained to within +1 Cc. The 

specimens were in the form of discs 3 or 5 mm in diameter and x 
2mm thick. The discs were placed in the resonator at the end 

of a thermocouple. Acknowledgments are expressed to 

v.V. Voyevodskiy for his interest in the present work. 

There are 7 figures and 7 references: 6 Soviet and 1 English. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics of the AS USSR) 
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AUTHORS : Chkheidze, I. I+, Molin, Yu. Ne» B004/B007 
uben, No 28% oyevodskiy, Vo Voy Corresponding Member AS USSR 
TITLE: The E.P.R.-Spectraf and the Kinetics of the Accumulations of 
Radicalsin the Radiolysis of Some Aromatic Compounds 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 6, pp 1291 - 1293 
(USSR) 
ABSTRACT: It was the aim of the present paper to determine the nature of 


the radicale formed in the radiolytical decomposition of aro- 
matic hydrocarbons, 46 well as to investigate the influence 
exerted by structure upon the yield of radicals. The electron 
paramagnetic resonance e.p.r-) - spectra of the radicals were” 
recorded which are formed under the influence of fast electro 
(1.6 Mev), and the kinetics of their accumulatjon was measured. 
Irradiation was carried out at -124 and at +33. Chemically 
pure benzene’ was used. The other compounds: diphenyl, p-ditoly) 
o-ditolyl, mterphenyl, and p-terphenyl were supplied by the 
laboratory of K. P. Lavrovskiy of the Institut neftekhimiches=- 
kogo sinteza Institute of Petroleum-chemjcal Synthesis). 
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believed to contain sufficient kinetic energy to enter into reaction 
- with a nearby -CH)- group of PE, to form HCl and an alkyl radical. 


. The radiolysis products of benzene are thought to be Cel, and Ogee 


The advice of Yu. N. Molin and I. I. Chkheydze is acknowledged. 
There are 6 figures. ‘ 
- “ASSOCIATION: Institut khimicheskoy fiziki AN SSSR acenake of 
Chemical Physics, AS USSR) 
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AUTHORS: Avramenko, L. Bet unease. Kolesnikova, R. V., 
Tolkachev, V. A., an Chkheidze, I. I. 
TITLE: EPR study of radicals formed by hydrogen atoms reacting with an 


benzene 


PERIODICAL: | Akademiya nauk SSSR. ‘Investiya. Otdeleniye khimicheskikh 
nauk, no. 11, 1962, 2079-2081 ‘ : io 


PEXT: The authors analyzed the epr spectra of free radicals formed by 
hydrogen atoms reacting with benzene in the gas-phase at 20 and 200°C and ; 
frozen out with liquid nitrogen. Experimental conditions: silent aH 


discharge (6000 v, 150 ma), benzene concentration, ~ 61014 molecules . 


per om’; hydrogen pressure, 14-15 mm He; linear flow rate, 160 cm/sec; 
duration, 12-18 min. The epr spectrum of the radicals formed at 20°C 
by the reaction He + Coe is a triplet with a total splitting of 93 + 5 oe. 


In addition each component of the triplet is split into four lines at a 
distance of 10 + 1 0e. This spectrum was identified as the spectrum of 
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the CeHe radical. When the reaction temperature is raised up to 200°C, 
not only the CeHL radicalis formed, but also radicals of another type - 
obviously CoHe ~ which show a singlet. Their relative amount increases 


as the temperature is raised. Hence the two primary reactions may ocour 


between hydrogen atoms and a benzene molecule: .: Xx 
CH: (1) 
67 
He + Cee 
H, + CgHe (2) 


it is assumed that at room temperature reaction (1) mainly occurs and at 

higher temperatures reaction (2) takes place. The weex lines detected on 
the edges of all spectra were attributed vo the background, of which the 

spectrum analysis took no account and which therefore requires a separate 
investigation. There are 2 figures. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemical Physics of the Academy of Sciences USSR) 
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AUTHORS : Yermolayev, V.K-, Molin, Yu.N., and BybSpemmieedhs 
TITLE: Recombination of radicals in solid organic substances. 


I. Investigation by the method of fusion 
PERIODICAL: Kinetika i kataliz, v.3, no.1, 1962, 58-64 


TEXT: The range of temperatures at which recombination of 
radicals takes place on fusion of various organic .substances, 
irradiated with fast electrons, was studied by the 3MP (EFR) 
method. The object of this work was to determine the molecular 
movements leading to the recombination of radicals ina solid. 
For this reason the substances investigated had a known phase 
behaviour on heating. Normal alcohols, ketones, hydrocarbons, 
aromatic compounds otc. were investigated. To detormine the 
stability of radicals at various temperatures, fusion curves were 
obtained, For this purpose a substance was irradiated at a 
sufficiently low temperature To in a stream of fast electrons 
to obtain a concentration Ng of radicals. The irradiation was 
stopped at the beginning of the linear part of the curve of 
accumulation of radicals (ny ™ 1019 radicals/g). xX 
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The temperature Tg was so chosen that during 10-15 minutes no 
noticeable decrease in the concentration of radicals occurred. 
The substance was then heated for 2 minutes at a temperature 

Ty >To, cooled to Tg, and the concentration of radicais nj 
measured etc. The dependence ny (T4) was called the fusion 
curve. It was established that for crystalline substances 
(substances of type I) a rapid recombination of radicals occurs, 
as a rule, before melting; for amorphous substances the process 
takes place near the divitrification temperature. For cyclo- 
pentane and cyclohexene (type ITI), radicals recombine near the 
temperature of their polymorphic transformation. For hexamethyl- 
benzene, acetone, succinic acid (type III) several ranges of 
recombination of radicals can be separated. In the majority of 
cases the recombination of radicals is, apparently, caused by 
self diffusion, appearing close to the temperature of a phase 
change. For substances of type III the recombination of radicals 
takes place at a temperature at which the self diffusion of 
molecules is apparently absent, e.g. in hexamethylbenzene and 
acetone, radicals recombine partially in the region at which x 
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the molecules begin to rotate. The recombination of radicals in 
the absence of self diffusion could be explained by the formation 
of radicals close to each other, e.g. on the neighbouring 
molecules in pairs. Then initiation of any molecular movement 
may lead to their recombination. However, the formation of 
radicals on neighbouring molecules should be accompanied by a 
strong widening of components of the superfine structure of the 
EPR spectra, much higher than was actually observed, 

The authors thank V.V. Voyevodskiy and G.K. Voronova for their 
assistance. Part of the material of the present pPaper was 
presented at the Second All-Union Conference on Radiation 
Chemistry. There are 5 figures. 

ASSCCIATION:- Institut khimicheskoy fiziki AN SSSR 

(Institute of Chemical Physics, AS USSR) 
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SO AS USSR) 
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AUTHORS: Molin, Yu.N., Chkheidze, I.I., Kaplan, _ Ye. P., 
Buben, N.Ya., Voyevodskiy, V.V. 


a eee SS 

TITLE: | Formation of radicals during radiolysis of solid 
organic materials. Part I. Comparison of radical 
yields in various organic compounds 


PERIODICAL: Kinetika i kataliz, v.3, no.5, 1962, 674-679 - 


TEXT: The work was carried out to establish a connection 

between molecular structure and probability of its dissociation 

into radicals under the action of high energy radiation. 

A series of naphthenic and hydroaromatic hydrocarbons with 
non-conjugated unsaturated bonds were investigated as well as 

some aromatic compounds (di- and triphenyls and phenyl ethers). - / 
The purity of the compounds was 95 to 99%. The solids were / 
irradiated with fast electrons, the dosage varying between 0.02 . 
and 1 Mrads/sec. Maximum dosage reached 30, Nrads. The yields | 

of free radicals were determined by electron paramagnetic 
resonance at -170 to -110°C using the initial linear part of the : 
curves relating the numbers of radicals formed to time of 
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irradiation, It was found. that for naphthenic and hydroaromatic | 
hydrocarbons the yields amounted to several radicals per 100 eV 
of absorbed energy. A large yield was also, obtained for 
n-hexadecene-1, Thus the. unsaturated bonds in these compounds do 
not inhibit the radical formation, This conclusion does not 
agree with that obtained by A, Charlesby and M.G.Ormerod 
(V. Intern, Symp. on Free Radicals, Uppsala, 1961, paper 11). Ke 
For the aromatic compounds the yields are smaller by 1 to 2 orders 
of magnitude. The yields decrease with the increasing number of 
conjugated double bonds in aromatic molecules and with the 


with the aromatic system of ‘the molecule. It is concluded that the 
yield of radicals Gp decreases with the decreasing first 
excitation energy level El. Especially marked changes in the 
yield are observed when Ej ~DCH, where DCH is the energy of 
rupture of a C-H bond. There are 1 figure and 2 tables. 


ASSOCIATIONS: Institut Khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics AS USSR) 
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Electron paramagnetic resonance spectra of phenyl radicals. 
hur .strakt. Khim, 3 no.6270%711 62. (MIRA 15312) 


1. Institut khimicheskoy fiziki AN SSSR. 
(Bensene--Spectra ) 
(Radicals (Cheaistry)—Spectre) 
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Temperature changes in the electron paramagnetic resonance spectra 
of allyl and some other radicals in irradiated polymers. Vysokon. 
soed. 4 1065:690-695 My ‘62. (MIRA 15:7) 


1. Institut khimicheskoy fiziki AN SSSR i Institut khimicheskoy 
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{5 of * 3 a 
AUTHORS: Mikol'skiy» V+ Ge, Bubeny N- Yar __ 
PITLE: Radiothermoluminescence of organic compounds - Il 
Ma 
PERIODICAL: vysokomolekulyarnyye goyedineniya, V- 4, no. 6, 1962, 
922-925 : 


PEAT: In order to relate the position of the maximum on the thermo- 
Luminescence curve with the temperatures of the phase transitions » high- 
density polyethylene» paraffin, putadiene rubbers, teflon, and polyiso- 
putylene were irradiated with fast electrons at 17°K by a method already 
described (Dokl, AN SSSR, 1349 1345 1960). Results: -(1) Preliminary 
irradiation (10°-108 rad), heating to room temperature (cessation of Xx 
luminescence) » yecooling to 400°K, and re-irradiation with 5°10 rad 

resulted in 4 shift of the maximum temperature» Ta» on the luminescence 

curve toward higher temperatures in the case, of polyethylene» paraffin, and 
butadiene rubbers. Irradiation with doses >5°10 yad did not change T,, 

any more. With teflon, Ty remained unchanged; with polyisobutylene >» 

4% shifted toward lower temperatures. Thus the change of T,, reflects the 
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mall drops. : 
70-1280) US} (2) cola y oh ieee (150-300°¢) polyisobutylene a4" 
= . 3) The a 00, increased 7 
the equation 1/ i uaa ae T, on the heating a ee i kaa 


T = C -¢c 1 G) (a ; 
5 -1 m 1 2 +°€. For the eg/sec) follows. 
C.«4 consta. : 5 
2°10" deg ad % 105 deg"! and oa 
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i AUTHORS: Koritskiy, A. T., Shamshev, V. N-, and Buben, N. Ya. 
d Buben, Hs Yas 
‘ $TPLE: Energy transfer in radiolysis of toluene with admixtures 


PERIODICAL: akademiya nauk SSSE. Doklady, v- 142, noe 1, 1962, 120-122 


TEXT: The effect of small admixtures of CCl,» benzoyl peroxide, and CS, 


on radiation yields of radicals obtained when irradiating frozen toluene, 
and on the epr spectrum was studied by measuring the electron paramagnetic 
resonance (epr). When toluene containing the dissolved admixtures was 
cooled rapidly, it was obtained in an amorphous form. The arrangement of 
the apparatus and the method of determining the yields of free radicals 
had been described before (Yu. M. Molin, A. T, Koritskiy, Ao D. Semenov 

et al., Pribory i tekhn. ekaperim., no. 6 (1960); Ae T. Koritskiy, Yu. N- A 
Molin et al., Vysokomolek. soyed., 1, 1162 (1959)). An increase of the 
initial yield, G, of radicals by 4 to 5 times was observed with a CClg4 
molar part of 51074 at -160°C. The shape of the epr spectrum corresponds 
to a superposition of spectra of the éc1, and b¢H,-cH radicals. With a 
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molar part of 51074 of benzoyl peroxide: or of 10°" of CSo, G was increased 
by 3 and 5 to 6 times, respectively» The spectra of the radicals formed 
from CS added to toluene are asymmetric and rather complex. Therefore, 

it has not yet been possible to identify the radicals. When using 
orystalline toluene, no increase in yield due to admixtures could be 
observed. Apparently, an energy transfer to the molecules of the substance 
added, or to complexes between the two types of molecules takes place. A 
considerable part of the resulting radicals originated from the molecules 
of the admixture and from the neighboring toluene molecules. There are 

2 figures and 14 references: 10 Soviet and 4 non-Soviet. The four getass 
ences to English-language publications read as follows: S- Lipsky, M- 
Burton, J. Chem. Physey jl» Oe 5, 1221 (1959); Nottingham discussion on 
energy transfer, apr- 1959, Dissc. Farad. Soc, no. 27 (1959); S- Okamura, 
M. Tomonobu, Memoirs of the Faculty of Engineering Kioto University, 241s 

3, 294 (1959)3 Je P- Manion, M. Burton, J- Phys- Chem. 56, 560 (1952). 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


PRESENTED: July 24, 1961, by Ve N. Kondrat'yev, Academician 
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.'. AUTHORS : _ Nikol'skiy, V. G., Buben, N. Ya. . wee g eae 
a TITLE: Plastification of polyethylene in low-temperature radiolysis i 


‘PERIODICAL: _ Akademiya nauk SSSR. Doklady, Ve 147, noe 6, 1962, 1406-1408 


polyethylene was evaluated from the luminescence curve recorded with a = ,/:' 
photomultiplier. Highepressure polyethylene was irradiated at 77°K with “oS: 
fast electrons (1 - 70 Mrad) and then heated at a rate of 20°C/min to “=. -: 

300°K. It was found that increasing the irradiation dose shifted the mee 


maximum of luminescence toward lower temperatures. Tax? designating a cool 


also the vitrification point of polyethylene, was reduced by nw 40°C when 
the dose was raised from 1 to-70 Mrad. When itradiation with 20 Mrad was 
repeated using the same dose under otherwise equal conditions, Tax Oni t ted 


TEXT: The temperature effect on the structural changes in irradiated. aha 
i ; 


(om 


slightly toward higher temperatures owing to crosslinking induced by the 
first irradiation (Vysokomolek. soyed., 4, no. 6 (1962)). Tax Shifted : 


er ay ial temperatures if ‘the second dose was higher than the first. — 
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These phenomena are due to plastification of the polymer by molecular 
’. hydrogen and light hydrocarbons which are produced in the radiolysis, but oe ta 
cannot diffuse at 779K. The interdependence of diffusion rate and heating pac 
_ rate was proved by heating 60h thick polyethylene samples, irradiated with s : 
0.5 and 4 Mrad, at different rates. Whereas, at a heating rate of 40 + 
50°C/min, the devitrification, temperature of the samples irradiated with ; 
4 Mrad was 4 -6°C lower than that of the 0.5 Mrad samples, no difference es 
e was observed with a heating rate of 5°C/min. Thus with slow heating the. ___ 
“+. plastifying radiolytic products were diffused before the vitrification™ ~ 
point was reached. Thus crosslinking leads to a higher vitrification 
point, while plastification increases the molecular mobility and reduces 
the vitrification temperature. There are 2 figures. 


ASSOCIATION: Institut khimicheskoy fiziki ‘Akademii nauk SSSR (Institute 
of Chemical Physios of the Academy of Sciences USSR) 
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SUEMITTEDs July 16, 1962 
Cara 2/2 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307210008-0" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86- DOS TOR OCO st Tet 0008: 0 


LER PUEDE SESE 


SSAA ORS ES STD 


nore TAGS: PRapectra,, palyothylene,. natural rubber; dloyeloheryl-l-iecano 


| ABSTRACT: the ‘authors: studied. the EPR. ‘ppectra’ of ‘sanples of polyethylene, naititral: : 
ober, dicyclohexyl-4-decane,: and-some.other. amorphous organic compounds which ea 
_ {were irradiated by fast electrons at 77K. When the temperature of the irradiated = . 
isample was raised, a formation of: peroxide-type radicals was observed, which was due: 
ito the reaction of the alkyl radicals with the oxygen which was dissolved in the. 
bstance.. In particular, in the case of. the samples which were vitrified in air - 
ior to irradiation, | the. stabilised alkyl radicals were oxidised completely if. 
air concentration did not exceed.2.x.10 sup 17 to 1x10 sup 18 g sup-l. Tho > 
as noted for all. the ‘compounds : studied that:the oxidation rate of the radicals ~~: = 
increases. in the: ‘temperature. interval from 80 to. 50 degrees below the . 
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“| ABSTRACTS. “When ceeenis: substances. are neateds: a glow is very often obearved after’ 
S| radiolysis. .This Blox-radio~thermoluminescence-~is associated with the derma! 
| tion of dons which were stabilised in the substance during radiolysis (Pannell, . 
(J. H.,- Manning, B.; Journ. Chem. Phys. 23, 1368, 1955), or with the recombination 
' of: stabilized radicals. (Kustanovich, : I. Mey Polak, L. Be, Rytova, Ne Me3 Proceed=. . 
| ings of 2nd All-Union Conference on Radio. Chenietry... Moscow. Izd.: any = ae 
|2962, ‘Be 322)s: ett gets Sy 
: Samples of ‘stturated ‘and ‘arcaatic hydrocarbons ‘hexane, nonané). eae! 
gina; and. others) which were: irradiated. ‘by fast electrons at 77K were studied. he 
;Was found that: all of these: substances luminesce if they are excited by visible i. 
Mant, at. Piles after radiolyeias: ee a Een seaoeahis ‘the intensity of the. fe: 
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e test samples then whiten and the color acquired during radiolysis disappears. 
During subsequent. thawing, the whitened test: samples have & gheam which is many - 
itimes weaker than that. of samples which were not subjected to light. - It was shown. 
ithat the concentration of radicals in the sample’ (according to EPR data) during 
lexposure does not substantially change. ‘Test samples of polyethylene, subjected to” 
mechanical. decomposition at 100K and consequently containing approximately 10 sup » 
19 radicals per gram, were also studied. ‘The findings indicate that radio-themo- . 
‘luminescence: of organic. compounds is not: associated with the evolution of energy. - 2 
during recombination of alkyl or aromatic free radicals. The coloring of organic :|_ 
samples during radiolysis, which “is: oharacteristic for then from photo= and thermo~ | 
luminescence, are primarily determixied hid sis proeesees of stabilization and re~ 
combination of charges. | yi lees 
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‘ 13 ‘hydroquinone, ‘Phenoxy,. Phenyl. radicals, peneyy 


es ABSTRACT: - “Electron. paranagnetic. ‘Pesonance: “studies sh wed that whereas in the 
radiolysis of a series of. aromatic compounds radicals radicalsjof the cyclohexadienyl ‘type: 

i ‘are formed, Arradiation of. phenol, ‘hydroquinone, and | and Benzyl chloride does no give 

o pdse to such radicals, EPR spectra showed that irradiated phenol contained phenoxy 

“and phenyl radicals, and benzyl chloride, benzyl and: benzyl chloride radicals. ‘The- 

Bee ‘mechanism. of radiolysis of these compounds must differ from that of ean benzenes: 

ee and, for ‘Phenol... involve cleavage of O-H. and C-OH bonds, 
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athylene. (pg), ; Se caeneley: PE, and PE obtained: by. 
were: irradiated with 1.6 Mev electrons. ‘in Liquid. - 

é ied: from ‘95 to 300 Nrad. The IR spectra 
“were. ‘studied from: ~196 ‘to + 50° C.:. The intensity of the 966 cm7 “1 band | : 
“proved to be independent’ of ‘the nature of the PE and of the temperature». fe 
: Hence. it-is: -concluded that: the traris-vinylenc bonds form in the primary 


jyradiation act... ‘On: the: ‘contrary; the- ‘909 om =" band ‘characteristic of 


vinyl ‘bonds’ was ‘with. -200: Mrad ‘and. at ~196°C six times as large and at ae 
-50°C-only.. 9.5 times ag large as: in nonirradiated PE. With doses below... 
25. Mrad the. initial concentration. of Cay aes decreased, whereas with sort 
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“radiation: Spolymeriaation, 
Jor gaseous N,.... The: dose'was var 
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“well as the. disappearance | ‘of vinyl. double bonds, the disappearance. being - 
‘favored by ‘higher temperatures. -: From: the. experimental fact that the 0 = 

: whe ratio. of the: trans-vinylene to: the vinyl groups ig 18. ‘for. PE: b= oe 


ained. by” “padiation: “polymerization; but: 44. with high-density. PE,: at: is 
assumed that’ the: ‘nost. probable> ‘process is a migration of enerey: ‘end: the’ teats 
“groups: “bY. -the H atoms ‘splitting off from two.. i. 

L of the: molecular chain There : are. Bee ete 
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TEXTS “The. IR aiid: ‘epr. spectra. of: irradiated polyethylene were. eiudied Z 
Results? o(1): ‘Irradiation. with more ‘than. 50 Mrad induces. the. formation of 
conjugated double. bonds - ‘which: ‘ere: characterized by the 985: cm™ band. 
(2). ee low. “temperatures ‘allyl. groups. form which are characterized, ‘by the. See 


944 on™ 1 bana ‘detected: also. in. the epr- apectrum.. (3) When. benzene or: 
toluene were admixed to the! polyethylene the yield in allyl radicals and 
conjugated ponds. was. ‘yeduced.- A ‘protective action of the benzene ring | 
ewig: bade Share: migration is. ‘assumed. ‘Shere are 4 figures. Le ee se 


SOOTARION: ° Pigikockhio Co} eskiy” ‘qnatitut ‘ime Te Yee: Karpova (Piysico- 
ohemtcal ‘Institut ‘imeni Ls Yee Karpov) : fae 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307210008-0" 


sof 


; 11 temperature of 77Kej} In ieraduetea?! amples of polyethylene"they also studied | 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307210008-0 


swo(3)/0()/n(2)/8(n)/B08 _AFFIC/ASD/15P(C)/SSD Hie 


ePonls/Proly ~~ RM/WH/MAY <2  ncetet nn e a Se 

| ACCESSION NR: AP3005331 ae ie . sani 
1 aurHoRs: Nikol'skiy, Vs Gos Tochin, Vs ae Buben, N. Ya. | 2; 

po a ae Oe 


: . + substances ; a 
= SOURCE: Fizika tverdogo tela, Ve e me 1963.2 fe-2286 ie oe 


TOPIC TAGS: electron, stabilization, low bessoratire, che organic ok 
‘substance, trap, photoluminescence, spectrum, excitation, satirated hydrocarbon, 

: i alkyl radical, polyethylene, pores spectrum, conduction ba theqwerue cee 
cence oc : 


i 
tie 
is 
: ‘| ‘TITLE: Stabilization of ‘electrons during low-temperature faaieiyeie of organic. 
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| sABSTRACT: The aathoew have ivectieeai the spectrum of oh toluminescence : - 
- | lexcitation for els has saturated hydrocarbons exposed to fa Eeteétrons at al 


: absorption spectra at low temperatures and plotted the dependence of the absorp- ane = 


t 
‘ition coefficient on the dose of radiation. The results obtained indicate that =! - 
Gn samples of saturated hydrocarbons) centers of localization are formed during : 


is ear Ae 
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_../} low-temperature radiolysis, with energy levels at 2-3 ev below the conduction . | 

“"i pand. It is concluded that deep electron traps are formed in saturated hydro- © ° | 
carbons during low-temperature radiolysis, the traps apparently being stabilized. ; 
alkyl radicals. The dominant stabilization of electrons in alkyl radicals takes o\ 
place during incipient radiolysis, at doses of 10° - 10” rads. Thermoluminescence |; 
of organic compounds cannot be explained by the assumption of thermal ejection of | 
electrons from traps. Orig. art. has: 7 figures. sd . i 
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reaction ‘rates of both, addi ‘and removal of hydrogen were abo 
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n described earlier-and is shortly reviewed. “The authors 
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Polymer mixtures studied by radiothermoluminescence. Dokl. 
AN SSSR 162 no.23370-372° My '65. ; (MIRA 18:5) 


1. Institut khimicheskoy fizikii AN SSSR i Moskosskiy tekhnologicheskiy 
institut myasnoy 1 molochnoy promyshlennosti, 2. Chlen-korrespondent 
AN SSSR (for Gol'danskiy). 
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TTIE: A. device for the. detection’ of. “electr on. atama gnetic anil spectra, até 
he: a1 cm wavelength. during. fast electron: exposures. 


“SOURCE: “Pekbory i tekhnika ckeperineata, 10. ve 1965, 134-135. 


OPIC ‘TAGS: - electron. ‘patamaguatic: ‘resonance, .e electron paramagnetic epectro~ 
Sree electron radiation, ionieing. radiation © PALE 


ABSTRACT: During the: iptudy: ‘of ‘free. ‘padieala® ‘Sormad: ia the course of exposure | 
£ matter to. ionizing. ‘radiations - ‘the. authors: ‘used, in-addition to another device, | 
. a- spectrometer. allowing. the observation of. élactron: “paramagnetic — resonance ‘spectral. 
/0£ radicals .in: weaker: ‘magnetic fields... This article describes this instrument — 
“which functions on. the. 21° co wavelength appearing - ‘during the exposure : of matter 
0: ‘fast electrons, . The: electron beam is introduced along the axis of the | 
solenoid producing the magnetic. field. “The” temperature of the sample can. vary 
between -180 and +4100C. Typical» ‘signals. are shown in Fig. 1 of the Enclosure. = 
“The authors. thank A. Ge Semenov. for ve ‘valuable advice Lexa As Vv. Gusev for his: 
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: TITLE: ‘qnyeatagetdon’ of electrons. ‘stabilized in certain maturated hydrocarbond i by 
means OF. optical methods - : Se Se a 


: SOURCE: * Simp oats: po. ‘eledentarny ee a sokinh energdy Moscow! 1963. 
fe Elementarnyye. ‘protsessy khimii vysokikh ‘energiy (Elementary processes of the chemis~ ; 
: try. of high. energies) ; trudy ‘simpoziuma. Hoscow, 1965, 163-167 


: ‘qOPIC. "TAGS: alkane, mass: spectrum, photoduminescence: free radical, electron trap- ; 
: ping, electron Bosbardnent spectrophoteacter ; mh 


ABSTRACT: 4 J Photelantpescunce: ‘and ie of ee nonane, 2 ‘t-dimethyldecané, tetra- : 
decane, clohexane,| dicylohexyl-4-decane, al » 1,2-dicylohexyldodecane, and high density | 
: ene; see studied during » irradiation with fast electrons at 77°K. : The irra-. 
diation. dose ied from 5°10" ‘to 2°108 rads. _The spectra were taken with CF-2. sce 
trophotometer. -The: objective ‘was to learn more about: the nature of° the electron™’”74- 
traps which: fix electrons during radiolysis. of saturated hydrocarbons at low tempera- 
“tures. After radiolysis saturated hydrocarbons - exhibit photoluminescence (4000-. 
76000. 0}. The dé crvemmmreegor and color. are. due to stabilized ions present in’ the: 
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A adiothermoluninescence ¥ was: aed fia n ‘this york t Jovtuate ‘the ‘eatent of 5 
omo ‘polymer mixtures.” Butadiene\elastomers SKB ‘gxpl'anda SKD, identical in j. 

positioy ut differing with regard. to content of: vicinal. bonds, were mixedon . if). 
yollérs in. various ‘proportions..- After. degassing, the mixture samples were irradiated’: ~ 
with fast electrons at 771K (dose: 1 rad) and allowed to warm up at the rate of | 
10--12°: per: min. Previous work. had. shown: that each of the two elastomers hada | |. =: 


‘of: the’ elastomer. 


are mixed. igeutficier 
hands. when ‘the pix is sufficiently homogensousy, 
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“the ‘sample 


u erent irradiation dose 
pr and their measurement. techniq described. = 
Tr f a solid solution of CQ), in polystyrene. t 100K. pro-. 
ae es JA eae Pie gegen een | Se “i 
duced a single paramagneti n line at a field 5927 Oe (f =. 
-9205 Mcs),.the line width | mum slope points was 7 “+ Oe. 


he probabllity ratio was “determining the stationary eS 
concentration of the mole ison with a standard. In” 
molecules in the. 


| tri Tast eleqtrons was measured - 
\ by th 4on. Expressions are. 
given. he characteristic ac- "| > 
-}oumula rimental data. The. b= 
: much larger }° 


that. by. using. 
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for a discussion of the results. ce Ree oe 
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dicals during the radiolysis of organic solids. Part 3: EPR. 
yields of radicals. in certain organosilicon compounds 1 bes 


jrradiation effect, EPR spectrum = 
al processes involved in ~. 


ie of certain organosilicon compounds with a view to de- 
aliphatic chain on the ef-— 


“termining the effect of the sili 
iochemical processes. The radiation yields = 

lectrons at tem-— 

-130 to -180°C were. determined by the EP method. It was found that ~ 
substituted derivatives of tetramethylsilane did not 
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' 1-0.2-0.6 1/100. ev, respectively». F For. compounds. ‘of the general formula (cis) 3Si(CH2), 
P| QHeCHg (n = 0, 1, 2), the radiation yield is G,* 1 1/100 ev, which is approximate]: ely 
ee te times less than: for hydrocarbons with double ‘bond. Analysis: of the EPR spectre - 
::| showed that the. introduction of a ‘gilicon atom in the aliphatic ee does not produce 
:| any appreciable changes in th ‘radiolysis. mechanism, Orig. art. has 7 gee 2. 
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ST 

AUTHOR: Trofimov, V. I.; Belen'kiy, L. I.; Buben, N. Ya.; Chkheidze, I. I. 49 


ORG: Institute of Chemical Physics, AN SSSR (Institut khimicheskoy fiziki'“AN SSSR) 


pPETLEs Free radical Kornation during radiolysis' of organic compounds in the solid 
state. IV. Radiative free radical yields in certain sulfur-containing compounds 


SOURCE: Kinetika i kataliz, v. 7, no. 3, 1966, 540-542 
OPIC TAGS: free radical, radiation chemistry, EPR spectrum, radiation effect 


ABSTRACT: Radiative free radical yields (Gp) for hexylmercaptan, dihexyldisulfide, 


hiophenol, and thiophene and its derivatives were determined by EPR technique. The 
PR spectra of the various sasples irradiated with electrons haying an energy of 1.6 
ev at -115°C to -190°C were taken directly using an Se ar macion. The radiative 
free radical yields were determined from the initial linear portion of the free radi- 
cal build-up curve. The accuracy of the free radical yields determination was 40%. The 
radiative free radical yields were found to be equal to 0.4 for hexyisercaptane and 
dihexyldisulfide, 0.2 for thiophenol, 0.18 for thiophene, and 0.03 for 2-chlo and 
3-bronothiophens. This indicates that the presence of -S-H and -S-S- groups results 

in great radiation resistance. (For comparison, the radiative free redical yields re- 


upc: 541.15 
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discussion of the results and 4, V. Panchvidze for assistance carry 
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SOURCE CODE: UR/0020/66/168/002/0360/0363 


- | PEOCR.IN, V. A., NIKOL'SKIY, V. G., BUBEM, N. Ye., Institute of Chemical Physics, | 
‘Academy of Sciences USSR (Institut khimicheskoy fiziki AN SSSR 


i 
r] 
47 
' | "Determination of the Yield.of Stabilized Charges in Low-Temperature Radiolysis Yo i 
of Organic Systems" pts 
| Ht! By, 
| 


Moscow, Doklady Akademii Nauk SSSR, Vol 168, No 2, 1966, pp 360-363 oa 


| 
“Abstract: The electron paramagnetic resonance method was used to obtain quan- | 
itative data on the yields and limiting concentrations of ion radicals stabil- ; 
‘ized in the low-temperature radiolysis of organic substances. The accumle- ry 
ion of paramagnetic particles during irradiation within the dose interval ie 
0.2-30 Mrad and the change in the electron paramagnetic resonance spectra under ; iq. 
the action of visible light were investigated on a broad range of organic sub- i 
stances, including saturated hydrocarbons (hexane } n-decane, 2,7-dimethyloctane, ‘| 
cyclohexane » dicyclohexyl-4-decane, lene), ‘aromatic hydrocarbons 1 
(benzene y toluene, ethylbenzene, styrene, cumene, \diphenylmethane, polystyrene) , i] 
alcohols (ethyl, isopropyl,. polyvinyl), ketones ta etone, methyl ethyl ketone, 4 i 
acetophenone ) » heterocyclic compounds (tetrahydrofuran, 2-methyltetrahydro ’ 


dioxane ) » and certain ethers and organosilicon compounds.‘ The influence of 
visible light and the addition of electron acceptor additives (CCl, CSoy) 
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1965. The authors thank D. N. Sapozhnikov_f for. assistance in carrying ¢ ow OY Gan FA 
measurements.“ orig. art. hast ‘Gers: 37,023) 
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TITLE: Mechanism of formation of radicals during ere aromatic compounds 
in the solid phase 


SOURCE: Vsesoyuznoye khimicheskoye obshchestvo. Zhurnal, v. 11, no. 2, 1966, 
228-233 


TOPIC TAGS: reaction mechanism, free radical, free radical stabilization, chemical 
bonding : 

ABSTRACT; This is a review uf research on freo radicals during the low 
temporature radiolysis of a numbor of simple aromatic compounds conducted 

-Mainly at the Institute of Chomical Physics, Acadomy of Sciences USSR, 

Primary chemical reactions in solid organic substances, determined mostly by 

the possibility of stabilization of the radicals being formed, are not limited 
only to cleavage of light radicals (above all hydrogen) which are capable of 


‘leaving the Frank-Rabinovich "cage", In addition to this, reactions in which ae 
tho terminal functional groups of certain neighboring rolecules are simltancously | 
‘products and radicals, sufficiently removed from one another for stabilization 


‘disrupted or somo bonds in a complex molecule are broken to form molecular = 


iin the matrix, can exert a substantial role. Investigation of the low. 
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‘temperature radiolysis of organic substances indicated that the radiation | 
yield of radicals in the solid phase can be used for the quantitative . 
‘estimation of the radiation stability of the compound, To accomplish this - : 
;it is only necessary to measure the radical yield at a sufficiently low i 
, temperature to exclude the recombination of hoavy radicals. In fulfilling 

this condition, the decomposition of one molecule of the initial substance - 
‘in relation to the radiolytic mechanism will result in the stabilisation of: 


‘either one or two radicals.’ Orig. art. has: 5 figures and 2 tables. 
CJPRS: 36,455] 
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Author : Buben, P,; Korbl, J. 
Institute : = ; 
| Title : Complexometric Titration Employed in Pharma— 
| ceutical Analyses. XVII, Determination of 
Bismuth : 
| orte Pub, ; Ceskesi, fermac., 1958, 7, No 2, 78-79 
Avstract : Develoned ig the direct complexometric method 
for quantitative determination of Bi in pharma 
ceutical preparations, It is based on the 
titration of Bi ions at & pH of avprox, 1.0 
with 0.05 M solution of "chelatone~3" and with 
the use of nethylthiomole hive or xylenole 
orange as indicators, An organic Bi compound 
hus to be converted into an inorganic form 
by boiling it with a mixture (151) of 70% 
- HCO, and 35% H¥O3. It is proposed to intro- 
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| qi7im: Method of treating steel slag )¢ 
SOURCE: Hutnicke listy, no. 5, 1965, 376-377 
TOPIC TAGS: 


‘| ABSTRACT: 
“tion Class 18a, 1/00, PV 801-6, 


slag, steel, magnetic separation 


‘2500 mm is broken 


the invention is a suggestion to 
of steel larger 


described above. 
‘sizes below 1 nm. 


‘industries. Various 
suitable particle sizes. 
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Artiole is an abstract of Czechoslovak Patent Applica- 
dated 12 Feb 196h, 
obtainod after separation of steel pieces larger than 200 to 
tes into lumps smaller than 200-250 mm by crushing, 
‘elassified and subjected te magnetic separation. 
remove after crushing particles 
than 3 mm and the dust smaller than 1 mm and 
‘subject tho remainder to magnetic separation into steol and gslegs — 
The parts larger than 3 mm are crushed again Bnd treated as ; 
Tho nonmagnetic fraction is crushod again to 
This process allows a preparation of products 
‘with varying grain sizes suitable for application in various 
anc of mills may be used to obtain 
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-qrru: Influence of silica on the formation of the dielectric layer in ! 
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TITLE: A method of producing 4 dielectric oxide layer on an 


aluminium anode 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
no.22, 1962, 22, abstract 22 B 81 P. (Czech. pat. 
cl. 48 a, 16/01, no.99985, June 15, 1961). 


TEXT During step-wise continuous forming, the aluminium 
foil is stretched through several baths which are at successively 
higher voltages. The resistivity of the electrolyte in the baths 
should be increased correspondingly, to avoid sparking during 
forming. As the baths are used the resistivity of the electrolyte 
diminishes and sparking occurs, 80 the: electrolyte must be 

replaced periodically. Jt is proposed to discard the electrolyte 

* only from the first bath, transferring to it that from the second, 

and so on. In all the baths the electrolyte should be of the same 

composition (for example, boric acid and borax), only the 
concentration differing. After transferring the electrolytes it 

; is proposed to correct the ‘resistivity by the addition of borax. 

: card 1/1 [abstractor's note; Complete translation.] 
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Jagd und Fishfang in der Tschechoslowakei (von) Antonin Bubenik. 
Landwirtschaftliche Schonheiten und Kulturschatze der 
Tschechoslowakei (vonj Zdenek M. Zenger. Ubers. von Brigitta 
Neumannova. Prague, Cedok (1953) 73°p- 
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In Czech. 


z 
A series -par allel circull js defined as a hwo-mesh guad- Caw 
: ee a 
ripole consisting of R. C and Lelements. 1 ta shown that Ss, 
very often the quidripole can be replaced (for the mirpose of 
analysis) by an equivalent series RLL circuit whose parameters 
are funetions of tie original elements. The transformation is 


dose by means af two Simple tables which determinp 


the para. 


metors of anequiralent circuit, Sovernl numerical examples 


are shewn; in particular, the transient response af 4 


RC ampli - 


fying stage is ev> uated. The transient response of a Series 
RLC ctreuit with carious damping coefficients is evaluated, 
the Guiput being derived from elther the resistance, capac}- 


tanceé or the cuil, 


-R.S,Sidorowicz, : 
te Rrra 
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